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Abstract


Urban socio-economic resilience to climate change has emerged as a central research theme as cities increasingly confront interconnected environmental, economic, and social risks. Despite the rapidly expanding body of literature, the conceptual boundaries, thematic evolution, and analytical priorities of this field remain fragmented across disciplines, and no prior study has systematically mapped the socio-economic dimension of urban resilience through a combined bibliometric and thematic analysis over a multi-decadal horizon. This study addresses that gap by providing a systematic review of global research on urban socio-economic resilience to climate change, integrating bibliometric and thematic analyses of peer-reviewed publications from 1990 to 2025. Following the PRISMA 2020 guidelines, records were retrieved from the Web of Science Core Collection and subjected to a multi-stage screening procedure that combined automated relevance scoring with mandatory manual validation of the socio-economic dimension, resulting in a final dataset of 5076 publications. The analysis examines conceptual interpretations of socio-economic resilience, dominant climate hazards affecting urban systems, methodological approaches and assessment indicators, adaptation strategies and governance responses, and emerging research gaps. The results reveal a marked acceleration of scientific output after 2015, driven by the Paris Agreement and the IPCC Special Report on Global Warming of 1.5 °C (2018). The bibliometric network analyses identify adaptation, vulnerability, flooding, and sustainability transitions as the core thematic clusters. The findings trace a paradigmatic trajectory from equilibrist recovery frameworks toward transformative, socio-economically grounded resilience models and reveal persistent gaps in the operationalization of governance, equity measurement, and geographic representation. By synthesizing three-and-a-half decades of scholarship, this review clarifies the intellectual structure of the field and proposes four specific post-2026 research pathways that emphasize longitudinal cross-city comparisons, mixed-methods assessments, sector-specific compound hazard analyses, and governance mechanism studies.
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1. Introduction


Understanding the resilience of urban socio-economic systems to climate change has become increasingly critical, as cities worldwide face growing environmental, social, and economic challenges that threaten their sustainability and adaptive capacity. The term “resilience”, as defined by the Explanatory Dictionary of the Romanian Language [1], refers to a material property describing the ability of materials to withstand impact, quantified as the ratio between the mechanical work required to break a specimen by bending under impact and the initial cross-sectional area at the point of failure. In the scholarly literature, the meaning of “resilience” varies depending on the field of study [2]. In economics, resilience is understood as the capacity of an economic system to return to equilibrium following a shock, as well as its ability to adapt during a crisis to mitigate adverse effects and minimize losses [3]. Its opposite is economic vulnerability, which reflects the degree of susceptibility to shocks and a limited capacity to cope with them, either through adaptation or by returning to a stable state [4]. Economic resilience is frequently assessed alongside social resilience [5], a combined concept often referred to as socio-economic resilience [6,7]. Shocks or crises can arise from multiple factors, including geopolitical events (e.g., the war in Ukraine), health crises (e.g., the COVID-19 pandemic), and environmental challenges (e.g., climate change). In the context of climatology, “climate resilience” denotes the ability of economic, social, and environmental sectors to withstand and adapt to climate change through targeted measures designed to reduce its impact and ensure long-term sustainability [8].



For the purposes of this study, urban socio-economic resilience to climate change is understood as the capacity of urban social and economic systems, including households, institutions, labour markets, and governance structures, to anticipate, absorb, adapt to, and recover from the impacts of climate-related hazards, while maintaining or improving long-term sustainability and equity. This definition integrates the three conceptual dimensions present in the literature: urban resilience (referring to the spatial and systemic context of cities), climate resilience (addressing hazard-specific adaptive capacity), and socio-economic resilience (emphasizing the human and institutional dimensions of adaptive responses). Throughout this research, the term urban socio-economic resilience is used consistently in this integrated sense, and the studies are interpreted within this operational framework.



According to the World Bank, the global population in 2023 was approximately 8.1 billion, with an upward trend [9]. Projections indicate that the population will continue to grow, reaching 9.7 billion by 2050 [10]. Currently, over 57% of the global population lives in urban areas, representing roughly 4.61 billion people. However, some regions are experiencing stagnation or even decline of their urban populations [9]. Urban populations face intertwined economic, health, and environmental challenges [11,12]. Socially disadvantaged groups, particularly those on the brink of poverty, are the most vulnerable to extreme climate events, such as floods, droughts, and heatwaves [13]. Inadequate housing designs that fail to ensure thermal comfort further amplify the risks, frequently leading to health problems, especially among individuals with cardiovascular conditions, obesity, or diabetes [14]. Recent events, however, have demonstrated that climate change can negatively affect all social groups. For instance, wildfires in Greece and the United States have caused significant human and material losses, highlighting the need for more resilient constructions, even in economically developed regions [15,16,17,18]. Assessing the resilience of urban socio-economic environments is therefore essential for identifying existing vulnerabilities and implementing measures that can enable effective crisis management and preparedness for future challenges.



Global awareness of climate change and its multifaceted impacts has driven policymakers to implement strategies to mitigate its current effects and prevent future ones. The most notable of these is the Paris Agreement, signed in December 2015, which seeks to limit global warming to 1.5 °C [19]. In line with this, the European Union launched the European Green Deal in 2019, aiming to transition to a green economy and achieve climate neutrality by 2050 [20]. Recently, the climate crisis has been compounded by the COVID-19 pandemic and the war in Ukraine. The research suggests that the economic and energy challenges arising from these crises do not hinder climate action; rather, they underscore the importance of energy independence and the adoption of renewable energy, although short-term reliance on fossil fuels remains under consideration [21,22].



The aim of this study is to evaluate the current state of knowledge regarding the resilience of urban socio-economic systems to climate change. While prior reviews have examined urban resilience in general or climate adaptation within specific hazard domains, no study has systematically applied a combined bibliometric and thematic analytical framework to a dataset of this scale specifically targeting the socio-economic dimension of urban resilience across a 35-year period. The existing reviews have tended to focus either on single hazard categories (flooding, heatwaves) or on aggregate resilience concepts without operationalizing the socio-economic dimension across disciplines; consequently, the intellectual structure and thematic evolution of this interdisciplinary field remain poorly mapped. The present study addresses this gap by providing a comprehensive, PRISMA-guided synthesis of 5076 peer-reviewed publications, tracing how the socio-economic dimensions have been conceptualized, measured, and applied in urban resilience research from 1990 to 2025. The 2025 dataset endpoint coincides with the completion of the IPCC Sixth Assessment Report cycle (2021–2023), the most comprehensive synthesis of climate science to date, making this a particularly appropriate moment for a systematic stock-taking of the field.




2. Materials and Methods


This systematic review was conducted and reported in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 guidelines [23]. The methodological framework was designed to ensure transparency, reproducibility, and analytical consistency in identifying and synthesizing the scientific literature addressing urban socio-economic resilience to climate change.



2.1. Data Source and Search Strategy


Scientific records were identified through a structured search of the Web of Science Core Collection database covering the period 1990–2025. The search was conducted on 4 December 2025, using an advanced Boolean query combining socio-economic, urban, resilience, and climate change-related terminology. The query was constructed to capture the conceptual variations commonly used across disciplines while maintaining thematic relevance to the research scope. The search expression included the following terms:


((SSE ∧ SUrban) ∧ SResilience) ∧ SClimateChange,








where SSE represents socio-economic-related terms (socio-economic, socioeconomic, economic, socioeconomics, socio-economics, population), Surban represents urban descriptors (urban, city, cities), Sresilience represents resilience terminology (resilience), and SclimateChange represents climate change keywords (climate change).



The initial search returned 8534 records. Database-level filters were subsequently applied to ensure comparability and academic quality, including document type (article, review article, proceeding paper, book chapter, early access), language (English), and indexing categories restricted to SCI-EXPANDED and SSCI. After applying these criteria, 6278 records remained for further screening.




2.2. Screening and Eligibility Assessment


The retained records were subjected to a multi-stage screening procedure combining automated filtering and manual evaluation. An automated screening step was implemented using a custom Python 3.10.19 script designed to assess the thematic relevance based on four predefined analytical dimensions:


Urban context;










Climate change or climate-related hazards;










Socio-economic components;










Resilience or adaptation processes.











Each record was assigned a relevance score ranging from 0 to 4 based on the presence of these dimensions in the titles, author keywords, and abstracts. This scoring system was used as an initial filtering mechanism to manage the large dataset while maintaining consistency in eligibility assessment. To ensure conceptual consistency with the study scope, the socio-economic dimension was treated as a mandatory inclusion criterion during the manual validation stage. The records that achieved the automated relevance threshold but did not explicitly address socio-economic processes, impacts, or governance dimensions were excluded following the qualitative review. This additional verification step reduced potential classification bias associated with keyword-based scoring and ensured alignment between the dataset and the analytical focus on urban socio-economic resilience.



The records lacking an explicit urban focus or a climate-related component were excluded. The studies achieving a relevance score of three or higher were classified as relevant and retained for further analysis, while the records with a score of two were manually reviewed to determine their thematic alignment with urban socio-economic resilience. The records scoring one or lower were excluded due to insufficient conceptual relevance. This stage resulted in the exclusion of 1104 records that did not adequately address urban socio-economic resilience to climate change. The manual verification of borderline cases led to the exclusion of an additional 98 records following the qualitative assessment.



The combined automated and manual procedure was adopted to balance scalability with interpretative accuracy. The automated screening ensured consistency across thousands of records, while the manual validation minimized classification bias and reduced the risk of excluding conceptually relevant studies. Following this process, a total of 5076 publications were retained for final analysis (Figure 1). The complete list of selected publications is provided in the Supplementary Materials.




2.3. Data Processing and Analytical Approach


The final dataset was analysed using an integrated bibliometric and thematic framework. A bibliometric analysis was applied to examine the publication dynamics, geographic distribution, keyword co-occurrence patterns, and thematic clustering within the scientific literature. These analyses enabled the identification of dominant research trajectories and emerging thematic structures across the study period.



A temporal trend analysis was conducted to evaluate the evolution of publication output from 1990 to 2025, thereby identifying phases of accelerated scientific production. Network-based keyword analyses were used to reveal conceptual linkages and thematic concentrations within the research field. A sectoral categorization was subsequently performed to explore the distribution of research attention across socio-economic domains.



Complementing the quantitative analysis, a thematic interpretation was conducted to synthesize the conceptual developments, methodological approaches, and policy-oriented perspectives identified within the literature. This combined approach enabled the transition from descriptive mapping to analytical synthesis by contextualizing the bibliometric patterns within the broader theoretical and research debates.




2.4. Methodological Scope and Limitations


Several methodological considerations should be acknowledged. First, restricting the search to the Web of Science Core Collection, while ensuring rigorous and consistent indexing standards, excludes the Scopus database, which offers complementary coverage, particularly in the social sciences and engineering; this choice may result in the underrepresentation of publications indexed only in Scopus. Second, restricting the results to English-language publications improves the comparability but may introduce geographic and linguistic bias. Third, automated keyword-based screening depends on textual metadata and may not fully capture nuanced conceptual discussions; however, manual validation procedures are applied to mitigate this limitation. Fourth, the automated screening script’s classification performance is not formally validated using Precision and Recall calculations against a gold-standard manually labelled sample; this represents a methodological limitation, partially mitigated by the mandatory manual validation stage applied to all records that reached the relevance threshold.



Despite these constraints, the adopted methodology provides a transparent and reproducible framework for large-scale literature synthesis, enabling a comprehensive assessment of the evolution and structure of research on urban socio-economic resilience to climate change over the 1990–2025 period.





3. Results


3.1. Temporal Variability in Papers and Spatial Distribution of Studied Urban Areas


Figure 2 illustrates the annual evolution of scientific publications on climate change across the analysed economic sectors from 2000 to 2025. The temporal trajectory reveals a progressive transition from an emerging research domain to a consolidated, rapidly expanding field of scientific inquiry. Overall, the publication output demonstrates a sustained upward trend, confirming the increasing centrality of climate change within interdisciplinary research agendas.



During the early phase (2000–2008), the number of publications remained limited, indicating that sector-specific analyses of climate change were still in development and had not yet attracted widespread scholarly attention. Between 2009 and 2014, a gradual increase became evident, suggesting the consolidation of climate change as a recognized research topic across multiple disciplines. After 2015, publication activity accelerated sharply, marking a structural expansion of research production. This inflection point reflects the growing institutionalization of climate research within global scientific and policy frameworks.



The most pronounced growth occurred after 2018, with steep increases continuing into the early 2020s and culminating in a peak in 2025. This inflection point coincided with three concurrent institutional developments: the publication of the IPCC Special Report on Global Warming of 1.5°C (October 2018), which generated an unprecedented surge in policy-aligned resilience research; the activation of monitoring mechanisms under the Sendai Framework for Disaster Risk Reduction (2015–2030); and the proliferation of Nationally Determined Contributions submitted under the Paris Agreement’s first transparency cycle, which created strong demand for evidence-based urban resilience assessments across socio-economic domains. Rather than representing isolated fluctuations, this trajectory indicates a systemic intensification of scientific engagement with climate-related challenges across economic sectors. The value shown for 2026 was excluded from the interpretation because it likely reflects incomplete data coverage rather than an actual decline in research output. When considering the full 2000–2025 interval, the pattern closely resembles exponential growth, highlighting the escalating scientific priority of climate change research.



Further differences in the publication dynamics by document type, distinguishing between article papers and review papers, are shown in Figure 3. The results show the clear predominance of article publications throughout the analysed period, indicating that empirical and methodological contributions drove the field’s expansion. In the early years, both publication types remained scarce, reflecting the formative stage of the research domain.



From approximately 2009 onward, article production increased steadily, followed by rapid growth after 2014. This acceleration suggests the maturation of the research field, characterized by diversification of study topics and increased empirical investigation. Review papers displayed a slower but consistent rise, reflecting the growing need to synthesize the accumulated knowledge as the literature expanded. The coexistence of an increasing number of empirical studies and synthesis-oriented reviews indicates a transition toward conceptual consolidation and scholarly maturity.



The spatial distribution of research activity is presented in Figure 4, which maps the cities mentioned in article abstracts at global and European scales. The global map reveals a strong concentration of research attention in East Asia, particularly in China, where several urban centres have contributed exceptionally high numbers of publications. Europe and North America have also demonstrated substantial research activity, though at a lower spatial density than that of East Asia.



Within Europe, the research output is concentrated primarily in Western and Central European metropolitan areas, while Southern and Eastern Europe show moderate levels of representation, and Northern Europe exhibits a more dispersed pattern. The clustering of publications in major metropolitan regions suggests that research production is closely linked to the presence of established academic institutions, research infrastructure, and urban innovation hubs.



At the national scale, Figure 5 highlights the pronounced geographical imbalance in scholarly attention. A limited number of countries dominate the literature, with China emerging as the most frequently referenced national context. The United States, Australia, and Canada also appear prominently, indicating sustained research engagement across diverse thematic areas.



Western and Central European countries display moderate-to-high representation, whereas Eastern Europe and several southern European regions appear less frequently. Large portions of Africa, Central Asia, and South America remain weakly represented or absent, revealing structural disparities in global knowledge production. These patterns suggest that current resilience research is disproportionately shaped by data-rich and institutionally strong regions.




3.2. Topics of Papers Subjected to Bibliometric Analysis (1990–2025)


The keyword frequency visualization presented in Figure 6 provides insight into the conceptual structure of the analysed literature. Dominant terms, such as “climate change,” “resilience,” and “adaptation”, occupy central positions, underscoring their foundational role within the research domain. Their prominence indicates that the literature primarily frames resilience through adaptation-oriented perspectives addressing climate impacts.



Urban-related terminology, including “urban resilience,” “cities,” “urban planning,” and “green infrastructure,” appears frequently, demonstrating the recognition of cities as critical arenas for climate adaptation. The recurrence of these terms reflects a growing emphasis on urban-scale interventions and governance mechanisms designed to enhance adaptive capacity.



Risk-oriented concepts, such as “vulnerability,” “disaster,” “flood,” “drought,” and “extreme events”, highlight the hazard-focused orientation of the literature. Simultaneously, the presence of terms such as “nature-based solutions,” “ecosystem services,” and “sustainability” indicates a gradual shift toward integrative and environmentally grounded adaptation strategies.



The keyword co-occurrence network (Figure 7) reveals the relational structure among the research themes. The central nodes correspond to highly interconnected concepts, including “climate change,” “urban resilience,” and “adaptation,” confirming their integrative role across multiple research strands. The clustering structure identifies thematic communities representing closely related research domains.



The peripheral nodes, such as “machine learning,” “COVID-19,” and “biodiversity,” suggest emerging interdisciplinary intersections that extend beyond traditional resilience research. The network structure reflects both consolidation around core concepts and diversification toward new analytical frontiers.




3.3. Conceptual Frameworks and Definitions of Urban Socio-Economic Resilience to Climate Change


The reviewed literature demonstrates that urban socio-economic resilience remains a concept characterized by theoretical plurality and ongoing conceptual evolution. Early contributions emphasized the absence of a universally accepted definition and advocated for multidimensional interpretations that integrate social, economic, infrastructural, and ecological components [24].



The subsequent frameworks expanded this perspective by linking resilience with sustainability transitions and urban transformation processes, highlighting resilience as both an adaptive and transformative capacity [25]. Community-level analyses further underlined the importance of institutional arrangements and social dynamics in shaping resilience responses under redevelopment pressures [26], while spatial decision-support approaches introduced operational tools for neighbourhood-scale resilience planning [27].



Recent cross-disciplinary frameworks have integrated engineering, environmental science, urban planning, and socio-economic analyses, reflecting the growing recognition of resilience as a systems-based concept requiring coordinated, multi-sectoral approaches [28]. Systematic reviews have reinforced this evolution by identifying emerging research themes and conceptual linkages between environmental change and socio-economic processes [29,30].




3.4. Climate-Related Extreme Events and Socio-Economic Impacts on Urban Systems


Figure 8 shows the distribution of publications on climate change across different economic sectors. The construction sector leads the literature, followed by the energy sector. Both sectors show the fastest growth, indicating increased recognition of resilient infrastructure development and energy transition as key adaptation strategies. The health, agriculture, and finance sectors have received substantial attention, reflecting growing awareness of climate-related economic risks and public health consequences. Transport is moderately represented, while industry and tourism remain comparatively underexplored despite their economic and environmental significance.



The temporal sectoral trends (Figure 9) show consistent growth across all sectors, particularly after 2010. The construction and energy sectors display the steepest increases, suggesting an expanding recognition of resilient infrastructure development and energy transition as critical adaptation pathways. The sustained growth of education-related publications, while now ranking lower than construction in overall volume, continues to reflect the increasing role of knowledge systems and climate literacy in building long-term adaptive capacity. Finance and health follow similar upward trajectories, reflecting growing awareness of climate-related economic risks and public health consequences.



Figure 10 illustrates the frequency with which climatic phenomena are addressed in the literature. “Climate change” overwhelmingly dominates, while flooding emerges as the most frequently analysed specific hazard. Other phenomena, including droughts, storms, and heat waves, occur less frequently, suggesting uneven thematic attention in climate impact research.



The existing studies demonstrate that extreme climate events generate complex socio-economic consequences for urban systems. Early-warning systems play a critical role in reducing vulnerability to sudden hazards, such as storm surges [31]. Broader assessments have highlighted the cascading impacts on infrastructure, energy systems, and social stability [32,33,34]. Flooding, in particular, produces significant economic losses and social disruption, reinforcing the importance of integrated adaptation strategies [35].



The health-related impacts further reveal the disproportionate effects on vulnerable populations, emphasizing the intersection between climate risks and socio-economic inequality [36,37]. Infrastructure degradation and systemic vulnerabilities amplify these risks [38], while economic analyses have demonstrated the potential for climate hazards to destabilize broader socio-economic systems [39].




3.5. Methodological Approaches and Indicators for Assessing Urban Socio-Economic Resilience


The literature employs diverse methodological approaches to evaluate urban socio-economic resilience, reflecting its multidimensional character. Composite indices that integrate socio-economic and environmental indicators are widely used to identify spatial inequalities and patterns of environmental justice [40]. Integrated assessment frameworks combine sustainability and resilience perspectives to support decision-making processes [41].



Quantitative resilience indices enable cross-city comparisons [42], while scenario-based simulations incorporate disaster risk reduction and climate adaptation into planning processes [43]. Context-specific tools, including resilience scorecards, enhance localized evaluation and stakeholder relevance [44]. Innovative approaches extend to simulation and gaming techniques designed to generate early-warning indicators [45].



Other studies integrate circular economy principles into resilience frameworks [46] and develop comprehensive vulnerability assessments, combining disaster risk reduction with climate change adaptation [47]. Conceptual models addressing urban public space resilience further illustrate the expanding methodological diversity [48].




3.6. Adaptation Strategies and Policy Instruments for Enhancing Urban Socio-Economic Resilience


The literature emphasizes integrated adaptation strategies combining infrastructural reinforcement, ecosystem-based approaches, and participatory governance. Operational resilience frameworks demonstrate how inclusive planning processes can support adaptive urban systems [49], while adaptive planning approaches highlight the opportunities to generate socio-economic value through climate-responsive infrastructure design [50].



The research on informal settlements underscores the importance of socio-political dimensions and community engagement in strengthening the adaptive capacity [51]. Slum-upgrading initiatives illustrate how climate adaptation and socio-economic development objectives can be jointly addressed [52].



Ecosystem-based adaptation strategies, such as the Sponge City initiative, demonstrate the effectiveness of nature-based solutions for managing urban water challenges [53,54]. Stakeholder-driven planning approaches further enhance implementation effectiveness by aligning adaptation measures with local priorities [55]. Strategies addressing urban heat risks emphasize integrated technological, policy, and community responses [56], while comparative analyses confirm the importance of multifaceted governance frameworks in disaster resilience [57].




3.7. Research Gaps, Emerging Themes, and Future Directions (1990–2025)


The synthesis of literature reveals persistent research gaps alongside emerging thematic directions. The bibliometric analyses highlight the growing integration of socio-economic data in resilience research while emphasizing the remaining limitations in understanding the socio-economic drivers of resilience processes [58].



Justice and equity considerations increasingly appear central, reflecting recognition that resilience outcomes are unevenly distributed across populations [59]. Urban health resilience and nature-based solutions represent expanding research frontiers [60,61], while smart city governance introduces new technological and institutional dimensions [62].



Studies focusing on rapidly urbanizing regions emphasize the importance of context-sensitive strategies aligned with local socio-economic realities [63]. Additional gaps include limited attention to certain sectors and socio-ecological systems, such as livestock and wildlife adaptation within urban contexts [64,65].





4. Discussion


Rather than merely documenting the publication trends, the results reveal structural transformations in how resilience has been conceptualized, operationalized, and applied within urban research and policy contexts. The 5076 publications collectively trace a paradigmatic trajectory in the conceptualization of urban socio-economic resilience over three-and-a-half decades. Prior to 2010, the literature predominantly operated within equilibrist frameworks, measuring resilience as a system’s capacity to return to a pre-disturbance state following a shock. From approximately 2010 onwards, adaptive frameworks gained dominance, emphasizing learning, flexibility, and iterative adjustment under changing conditions, a shift reflected in the rapid growth of publications addressing governance mechanisms, participatory planning, and institutional capacity. The post-2018 acceleration coincided with the consolidation of transformative frameworks, which reconceptualized resilience as a pathway toward systemic reorganization rather than mere recovery, integrating socio-economic equity, structural vulnerability, and long-term sustainability transitions. Unlike prior bibliometric reviews that have mapped urban resilience in general [24,29] or focused on specific hazard domains, the present analysis reveals that the socio-economic dimension has been the principal axis along which this transformative turn has expanded, and this is an observation only made possible by the combined bibliometric and thematic methodology adopted here.



The rapid increase in publications observed after 2015 reflects a broader paradigm shift in climate research, in which resilience has moved from a peripheral concept to a central analytical framework that links environmental change to socio-economic systems. This expansion coincides with intensified global policy engagement following major international agreements and sustainability agendas, which have stimulated interdisciplinary research and funding opportunities. The predominance of article-type publications indicates an expanding empirical foundation, while the steady growth of review studies suggests an ongoing effort to consolidate the theoretical understanding within a rapidly evolving field.



Despite this quantitative growth, the spatial distribution of research remains uneven. The dominance of China, North America, and Western Europe indicates that knowledge production is highly concentrated in regions with advanced research infrastructure and greater data availability. Consequently, many resilience frameworks are implicitly shaped by the institutional and socio-economic conditions specific to these regions, potentially limiting their applicability to rapidly urbanizing or resource-constrained contexts. The relative underrepresentation of Africa, South America, and parts of Asia highlights a structural imbalance in global scientific discourse and underscores the need for greater geographical inclusivity in future research.



The keyword and network analyses confirm that climate change, resilience, and adaptation form the conceptual core of the literature, demonstrating a strong alignment between scientific inquiry and policy priorities. The prominence of flooding and disaster-related risks indicates that the research has largely developed within a hazard-oriented paradigm. While this focus has advanced understanding of acute climate impacts, it may have also reduced analytical attention toward slower-onset or compound risks, such as heat stress, drought, and systemic socio-economic vulnerability, which are increasingly shaping urban sustainability challenges.



The growing visibility of concepts such as nature-based solutions, ecosystem services, and green infrastructure suggests an ongoing transition toward integrative adaptation strategies that combine environmental, social, and economic objectives. This shift reflects a broader evolution from infrastructure-centred resilience toward systems-oriented approaches that recognize the interdependencies between ecological processes and socio-economic stability.



Conceptually, the literature demonstrates considerable diversity in how urban socio-economic resilience is defined. Rather than converging toward a single definition, recent studies have increasingly framed resilience as a dynamic and transformative process encompassing governance capacity, institutional learning, and socio-economic adaptation. This evolution aligns with interdisciplinary perspectives that view cities as complex adaptive systems, in which resilience entails not only recovery from disturbances but also long-term transformation pathways.



The socio-economic dimension of resilience remains unevenly operationalized across the literature. Many studies emphasize physical infrastructure or environmental performance indicators, while inequality, governance effectiveness, and economic vulnerability receive comparatively limited analytical attention. This imbalance suggests that resilience research continues to prioritize measurable physical outcomes over socially embedded processes, representing a structural limitation of current assessment frameworks. The governance dimensions emerge in the literature as critical mediators between climate exposure and socio-economic outcomes, yet they remain systematically underrepresented in quantitative resilience assessments. Institutional arrangements, including polycentric governance, participatory planning mechanisms, and multi-level coordination capacities, are consistently identified in the qualitative and case study literature as key enablers of adaptive capacity, but are rarely operationalized within the composite indices and scenario-based models that dominate the quantitative strand of research. Bridging this gap between qualitative governance insights and quantitative resilience measurement represents one of the most important unresolved challenges in the field. Social inequality and equity considerations appear as a persistent structural gap. The resilience research disproportionately measures the aggregate adaptive capacity at the city or system level, masking the distributional reality that climate shocks deepen pre-existing socio-economic inequalities and affect socially marginalized populations with disproportionate severity. The concentration of research in East Asia, North America, and Western Europe further implies that the dominant resilience frameworks are implicitly calibrated to the institutional and economic conditions specific to data-rich regions, potentially limiting their transferability to rapidly urbanizing contexts in sub-Saharan Africa, South Asia, and Latin America, where the socio-economic vulnerabilities are most acute.



The dominance of flooding within the analysed literature reflects both the visibility and measurable impacts of hydrological hazards in urban environments. Nevertheless, the comparatively lower representation of heatwaves and droughts indicates a potential mismatch between research attention and emerging climate risks. As climate change intensifies, future research may need to rebalance thematic priorities to better capture the complex and interacting hazards affecting urban systems.



The sectoral analysis further reveals uneven research engagement across economic domains. Construction and energy have received the greatest scholarly attention, reflecting their perceived roles in resilient infrastructure development and energy transition, whereas the education-related publications, though substantial, exhibit a more dispersed thematic profile spanning climate literacy and institutional capacity-building. In contrast, transport, industry, and tourism remain underexplored despite their significant socio-economic and environmental implications. Addressing these gaps will be essential to developing comprehensive resilience strategies that support sustainable urban transitions.



Methodologically, the reviewed literature demonstrates substantial diversity, ranging from composite indices and simulation models to participatory frameworks and performance-based assessments. While this diversity indicates methodological innovation, it also introduces challenges related to comparability and standardization. Composite indicators enable large-scale comparisons but risk oversimplifying complex socio-economic dynamics, whereas localized approaches enhance contextual relevance but limit transferability across urban contexts.



The adaptation strategies identified in the literature consistently emphasize integrated approaches that combine infrastructural investment, ecosystem-based solutions, and stakeholder participation. Nature-based solutions, particularly in water management and heat mitigation, have emerged as key mechanisms for simultaneously addressing climate risks and sustainability objectives. These findings suggest that effective urban resilience policies increasingly rely on hybrid solutions that bridge the environmental and socio-economic dimensions.



Overall, the findings indicate that urban socio-economic resilience research is transitioning from descriptive assessments of vulnerability toward more integrated and policy-oriented frameworks. Significant gaps remain, particularly regarding socio-economic inequalities, regional representation, and sector-specific analyses. Emerging themes, such as climate justice, urban health resilience, and smart governance, indicate promising directions but require stronger empirical grounding to support their practical implementation.



4.1. Limitations of the Review Process


While this study provides a comprehensive synthesis of research on urban socio-economic resilience, several methodological limitations should be acknowledged. First, the reliance on publications indexed in major scientific databases may exclude relevant grey literature, regional reports, and non-English publications. This limitation may partially contribute to the observed geographical concentration of research outputs.



Second, bibliometric techniques capture patterns of frequency and connectivity rather than the qualitative depth or contextual relevance of individual studies. As a result, nuanced socio-economic processes may not be fully represented within the quantitative analyses. Third, thematic classification and conceptual interpretation inherently involve analytical judgments, which introduce a degree of subjectivity despite the systematic procedures.



Finally, although the 1990–2025 timeframe enables a long-term trend analysis, the rapid developments in urban resilience research—particularly in the post-pandemic period—may not yet be fully reflected in the peer-reviewed literature. Consequently, the results should be interpreted as indicative of broader research trajectories rather than exhaustive representations of global practice.




4.2. Implications of the Results for Practice, Policy, and Future Research


The findings of this study have several implications for urban practice, policy development, and future research agendas.



Urban planners and practitioners can benefit from integrating socio-economic considerations more explicitly into resilience planning processes. Addressing inequality, vulnerability, and institutional capacity alongside infrastructural adaptation can enhance the effectiveness and inclusiveness of resilience interventions. Cross-sectoral approaches and ecosystem-based solutions appear particularly promising for improving urban adaptive capacity while delivering environmental co-benefits.



Policymakers should account for the uneven geographical distribution of research and prioritize context-sensitive adaptation strategies in underrepresented regions. Embedding resilience objectives within broader urban development policies and sustainability frameworks can facilitate long-term transformation. The integration of nature-based solutions and green infrastructure into planning processes represents a cost-effective pathway for strengthening climate adaptation while promoting social and ecological benefits.



The key research priorities can be articulated as four operationally specific pathways for the post-2026 research agenda. First, cross-city longitudinal studies comparing resilience trajectories using harmonized socio-economic vulnerability indicators across Global South cities with comparable urbanization rates and climate exposure profiles would address the current absence of large-scale, systematically comparable evidence from underrepresented regions. Second, mixed-method resilience assessments that integrate insurance claim data, labour market statistics, and community-level qualitative evidence would capture the recovery dynamics over time, moving beyond snapshot vulnerability assessments toward a longitudinal understanding of socio-economic resilience processes. Third, sector-specific analyses of transport infrastructure under compound hazard scenarios, such as the simultaneous occurrence of flooding and extreme heat events, represent a critical gap, given that transport is both economically vital and virtually unexamined in the current resilience literature. Fourth, governance mechanism studies examining how different institutional configurations (centralized versus polycentric) mediate socio-economic resilience outcomes under accelerating climate stress would provide evidence-based guidance for adaptive governance design in the post-2030 policy landscape.



These implications underscore the importance of integrating scientific knowledge with actionable strategies to support resilient, sustainable urban development amid accelerating climate change.





5. Conclusions


This review makes three principal theoretical contributions to the study of urban socio-economic resilience to climate change. First, it provides the first integrated bibliometric and thematic mapping of how resilience has been conceptualized, operationalized, and applied in urban contexts across a 35-year period, revealing a paradigmatic trajectory from equilibrist recovery frameworks toward transformative, socio-economically grounded models. Second, it demonstrates that the socio-economic dimension, encompassing governance capacity, equity considerations, and economic vulnerability, has been the primary axis of this conceptual evolution, yet remains systematically under-operationalized in quantitative assessments. Third, it identifies the structural gaps in geographic coverage, sectoral analysis, and governance integration that constrain the global applicability of current frameworks and define the most productive directions for post-2026 research.



The results demonstrate that the research on urban socio-economic resilience has undergone a significant transformation, particularly after 2015, evolving from fragmented discussions of vulnerability and environmental risk to integrated analyses linking climate change adaptation to socio-economic systems. The accelerated growth of publications reflects an increasing global recognition of cities as critical arenas for climate action, where environmental pressures intersect with economic development, governance structures, and social inequality.



A central contribution of this review lies in clarifying the intellectual organization of the field. The literature is strongly anchored around adaptation, resilience, and climate risk reduction, with flooding emerging as the most extensively studied hazard affecting urban socio-economic systems. At the same time, the analysis reveals important thematic imbalances, including comparatively limited attention to slow-onset climate risks, socio-economic inequalities, and several key economic sectors. These findings indicate that current research priorities only partially reflect the multidimensional nature of urban resilience challenges.



The study also highlights the substantial geographical disparities in knowledge production. Research activity is concentrated primarily in East Asia, North America, and Western Europe, while many regions characterized by rapid urbanization and heightened climate vulnerability remain underrepresented. This imbalance suggests that existing resilience frameworks may reflect region-specific institutional and socio-economic conditions, emphasizing the need for broader empirical representation and context-sensitive approaches.



From a conceptual perspective, urban socio-economic resilience is a dynamic, multidimensional construct that integrates social, economic, infrastructural, institutional, and ecological dimensions. The growing adoption of interdisciplinary frameworks, composite indicators, scenario-based analyses, and participatory approaches demonstrates ongoing methodological innovation. The socio-economic dimension of resilience remains insufficiently operationalized in many studies, underscoring the need to integrate governance capacity, equity considerations, and economic vulnerability into resilience assessment frameworks.



Beyond synthesizing the existing knowledge, this review identifies four specific research pathways for the post-2026 agenda. First, cross-city longitudinal studies that use harmonized socio-economic vulnerability indicators across Global South cities would address the current lack of systematically comparable evidence from underrepresented regions. Second, mixed-method resilience assessments that integrate insurance data, labor market statistics, and community-level qualitative evidence would enable a longitudinal understanding of recovery dynamics beyond snapshot vulnerability assessments. Third, sector-specific analyses of transport infrastructure under compound hazard scenarios—such as the simultaneous occurrence of flooding and extreme heat—represent a critical and virtually unexamined research gap. Fourth, governance mechanism studies that examine how different institutional configurations mediate socio-economic resilience outcomes amid accelerating climate stress would provide actionable guidance for adaptive governance design in the post-2030 policy landscape.



Advancing theoretically informed, empirically grounded, and socially inclusive resilience research, built on cross-sectoral collaboration among science, policy, and urban practice, remains a critical priority for supporting sustainable urban futures amid accelerating climate change.








Supplementary Materials


The following supporting information can be downloaded at: https://www.mdpi.com/article/10.3390/su18083698/s1. Table S1: checklist.





Author Contributions


Conceptualization, I.O., L.C., S.A., and C.G.; methodology, I.O.; software, I.O.; validation, S.A.; formal analysis, I.O.; investigation, I.O. and C.G.; resources, L.C.; data curation, S.A. and C.G.; writing—original draft preparation, I.O.; writing—review and editing, I.O., L.C., S.A., and C.G.; visualization, I.O.; supervision, L.C. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Data Availability Statement


The raw data supporting the conclusions of this article will be made available by the authors on request.




Conflicts of Interest


The authors declare no conflicts of interest.




References


	



Academia Romana. Dicționarul Explicativ Al Limbii Române; Editura Univers Enciclopedic Gold: Bucharest, Romania, 2009. [Google Scholar]

	



Alexander, D.E. Resilience and Disaster Risk Reduction: An Etymological Journey. Nat. Hazards Earth Syst. Sci. 2013, 13, 2707–2716. [Google Scholar] [CrossRef]

	



OECD. Strengthening Economic Resilience Following the COVID-19 Crisis; OECD: Paris, France, 2021. [Google Scholar]

	



Joint Research Centre. Prototype Dashboard for Monitoring the Social and Economic Dimension of Resilience; European Commission: Brussels, Belgium, 2020. [Google Scholar]

	



Comisia Europeană Resilience Dashboards. Available online: https://commission.europa.eu/strategy-and-policy/strategic-foresight/2020-strategic-foresight-report/resilience-dashboards_en (accessed on 7 January 2026).

	



Bruneckiene, J.; Pekarskiene, I.; Palekiene, O.; Simanaviciene, Z. An Assessment of Socio-Economic Systems’ Resilience to Economic Shocks: The Case of Lithuanian Regions. Sustainability 2019, 11, 566. [Google Scholar] [CrossRef]

	



Lavopa, A.; Donnelly, C. Socioeconomic Resilience during the COVID-19 Pandemic. The Role of Industrial Capabilities. Struct. Chang. Econ. Dyn. 2023, 67, 44–57. [Google Scholar] [CrossRef]

	



IPCC (Ed.) Climate Resilient Development Pathways. In Climate Change 2022—Impacts, Adaptation and Vulnerability: Working Group II Contribution to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change; Cambridge University Press: Cambridge, UK, 2023; pp. 2655–2808. [Google Scholar]

	



World Bank. The World Development Indicators; World Bank: Washington, DC, USA, 2025. [Google Scholar]

	



United Nations Department of Economic and Social Affairs, Population Division. World Population Prospects 2022: Summary of Results; UN: New York, NY, USA, 2022. [Google Scholar]

	



Chaouad, R.; Verzeroli, M. The urbanization of the world: Facts and challenges. Rev. Int. Strat. 2018, 112, 47–65. [Google Scholar]

	



Kapucu, N.; Ge, Y.; Rott, E.; Isgandar, H. Urban Resilience: Multidimensional Perspectives, Challenges and Prospects for Future Research. Urban Gov. 2024, 4, 162–179. [Google Scholar] [CrossRef]

	



Birkmann, J.; Liwenga, E.; Pandey, R.; Boyd, E.; Djalante, R.; Gemenne, F.; Leal Filho, W.; Pinho, P.; Stringer, L.; Wrathall, D. Poverty, Livelihoods and Sustainable Development. In Climate Change 2022—Impacts, Adaptation and Vulnerability; Cambridge University Press: Cambridge, UK, 2023; pp. 1171–1284. [Google Scholar]

	



Liu, G.; Chen, H.; Yuan, Y.; Song, C. Indoor Thermal Environment and Human Health: A Systematic Review. Renew. Sustain. Energy Rev. 2024, 191, 114164. [Google Scholar] [CrossRef]

	



Arianoutsou, M.; Athanasakis, G.; Kazanis, D.; Christopoulou, A. Attica: A Hot Spot for Forest Fires in Greece. Fire 2024, 7, 467. [Google Scholar] [CrossRef]

	



Li, S.; Banerjee, T. Spatial and Temporal Pattern of Wildfires in California from 2000 to 2019. Sci. Rep. 2021, 11, 8779. [Google Scholar] [CrossRef]

	



Reining, S.; Wussow, M.; Zanocco, C.; Neumann, D. Roof Renewal Disparities Widen the Equity Gap in Residential Wildfire Protection. Nat. Commun. 2025, 16, 463. [Google Scholar] [CrossRef] [PubMed]

	



Wang, D.; Guan, D.; Zhu, S.; Mac Kinnon, M.; Geng, G.; Zhang, Q.; Zheng, H.; Lei, T.; Shao, S.; Gong, P.; et al. Economic Footprint of California Wildfires in 2018. Nat. Sustain. 2020, 4, 252–260. [Google Scholar] [CrossRef]

	



United Nations. The Paris Agreement 2015. Available online: https://www.un.org/en/climatechange/paris-agreement (accessed on 7 January 2026).

	



Consiliul European Timeline—European Green Deal and Fit for 55. 2025. Available online: https://www.consilium.europa.eu/en/policies/european-green-deal/timeline-european-green-deal-and-fit-for-55/ (accessed on 7 January 2026).

	



Frings, N.L.; Helm, J.F.; Hahnel, U.J.J. The Energy Crisis Differentially Impacted Swiss and German Citizens’ Energy Literacy and Efficiency Preferences but Not Their Support for Climate Policies. Commun. Earth Environ. 2024, 5, 544. [Google Scholar] [CrossRef]

	



Rinscheid, A.; Koos, S. War and Pandemic Do Not Jeopardize Germans’ Willingness to Support Climate Measures. Commun. Earth Environ. 2023, 4, 101. [Google Scholar] [CrossRef]

	



Page, M.J.; McKenzie, J.E.; Bossuyt, P.M.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, J.M.; Akl, E.A.; Brennan, S.E.; et al. The PRISMA 2020 Statement: An Updated Guideline for Reporting Systematic Reviews. BMJ 2021, 372, n71. [Google Scholar] [CrossRef]

	



Meerow, S.; Newell, J.P.; Stults, M. Defining Urban Resilience: A Review. Landsc. Urban Plan. 2016, 147, 38–49. [Google Scholar] [CrossRef]

	



Olazabal, M. Resilience, Sustainability and Transformability of Cities as Complex Adaptive Systems. In Urban Regions Now & Tomorrow; Springer Fachmedien Wiesbaden: Wiesbaden, Germany, 2017; pp. 73–97. [Google Scholar]

	



Zhang, Y.; Long, H.; Ma, L.; Tu, S.; Liao, L.; Chen, K.; Xu, Z. How Does the Community Resilience of Urban Village Response to the Government-Led Redevelopment? A Case Study of Tangjialing Village in Beijing. Cities 2019, 95, 102396. [Google Scholar] [CrossRef]

	



Balsells, M.; Barroca, B.; Amdal, J.R.; Diab, Y.; Becue, V.; Serre, D. Analysing Urban Resilience through Alternative Stormwater Management Options: Application of the Conceptual Spatial Decision Support System Model at the Neighbourhood Scale. Water Sci. Technol. 2013, 68, 2448–2457. [Google Scholar] [CrossRef] [PubMed]

	



Bayeroju, O.F.; Sanusi, A.N.; Nwokediegwu, Z.Q.S. Conceptual Framework for Cross-Disciplinary Approaches to Climate-Resilient Infrastructure Development. Int. J. Sci. Res. Comput. Sci. Eng. Inf. Technol. 2024, 10, 1005–1022. [Google Scholar] [CrossRef]

	



Bueno, S.; Bañuls, V.A.; Gallego, M.D. Is Urban Resilience a Phenomenon on the Rise? A Systematic Literature Review for the Years 2019 and 2020 Using Textometry. Int. J. Disaster Risk Reduct. 2021, 66, 102588. [Google Scholar] [CrossRef]

	



Mpandeli, S.; Nhamo, L.; Hlahla, S.; Naidoo, D.; Liphadzi, S.; Modi, A.T.; Mabhaudhi, T. Migration under Climate Change in Southern Africa: A Nexus Planning Perspective. Sustainability 2020, 12, 4722. [Google Scholar] [CrossRef]

	



Ribeiro, R.; Sampaio, A.F.P.; Ruiz, M.; Leitão, J.C.; Leitão, J.C. First Approach of a Storm Surge Early Warning System for Santos Region. In Climate Change in Santos Brazil: Projections, Impacts and Adaptation Options; Nunes, L.H., Greco, R., Marengo, J.A., Eds.; Springer International Publishing: Cham, Switzerland, 2019; pp. 135–157. [Google Scholar]

	



Lee, H.; Romero, J. IPCC Summary for Policymakers. In Climate Change 2023: Synthesis Report. Contribution of Working Groups I, II and III to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change; IPCC: Geneva, Switzerland, 2023; pp. 1–34. [Google Scholar]

	



Al-Humaiqani, M.M.; Al-Ghamdi, S.G. The Built Environment Resilience Qualities to Climate Change Impact: Concepts, Frameworks, and Directions for Future Research. Sustain. Cities Soc. 2022, 80, 103797. [Google Scholar] [CrossRef]

	



Calvin, K.; Dasgupta, D.; Krinner, G.; Mukherji, A.; Thorne, P.; Trisos, C.; Romero, J.; Aldunce, P.; Barrett, K.; Blanco, G.; et al. IPCC, 2023: Climate Change 2023: Synthesis Report. Contribution of Working Groups I, II and III to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change; Lee, H., Romero, J., Arias, P., Bustamante, M., Elgizouli, I., Flato, G., Howden, M., Méndez-Vallejo, C., Pereira, J.J., Pichs-Madruga, R., et al., Eds.; IPCC: Geneva, Switzerland, 2023. [Google Scholar]

	



Dharmarathne, G.; Waduge, A.O.; Bogahawaththa, M.; Rathnayake, U.; Meddage, D.P.P. Adapting Cities to the Surge: A Comprehensive Review of Climate-Induced Urban Flooding. Results Eng. 2024, 22, 102123. [Google Scholar] [CrossRef]

	



Ebi, K.L.; Vanos, J.; Baldwin, J.W.; Bell, J.E.; Hondula, D.M.; Errett, N.A.; Hayes, K.; Reid, C.E.; Saha, S.; Spector, J.; et al. Extreme Weather and Climate Change: Population Health and Health System Implications. Annu. Rev. Public Health 2021, 42, 293–315. [Google Scholar] [CrossRef]

	



EPA. Climate Change and Social Vulnerability in the United States: A Focus on Six Impacts; EPA: Washington, DC, USA, 2021.

	



Hafeznia, H.; Alva, P.; Chen, T.; Tung, B.D.P.; Chao, Y.; Stouffs, R.; Stojadinovic, B. Reducing Elderly Vulnerability to Climate Change Risks Using an Integrated Infrastructure Recovery Planning. Int. J. Disaster Risk Reduct. 2026, 132, 105963. [Google Scholar] [CrossRef]

	



Kumar, M.S.; Palanichamy, N.V.; Shivakumar, K.M.; Chandrakumar, M.; Kalpana, M.; Murugananthi, D. Impact of Climate Change on Global Economy: A Comprehensive Review. Reg. Sustain. 2025, 6, 100274. [Google Scholar] [CrossRef]

	



Lakes, T.; Brückner, M.; Krämer, A. Development of an Environmental Justice Index to Determine Socio-Economic Disparities of Noise Pollution and Green Space in Residential Areas in Berlin. J. Environ. Plan. Manag. 2014, 57, 538–556. [Google Scholar] [CrossRef]

	



Grafakos, S.; Gianoli, A.; Tsatsou, A. Towards the Development of an Integrated Sustainability and Resilience Benefits Assessment Framework of Urban Green Growth Interventions. Sustainability 2016, 8, 461. [Google Scholar] [CrossRef]

	



Bozza, A.; Asprone, D.; Parisi, F.; Manfredi, G. Alternative Resilience Indices for City Ecosystems Subjected to Natural Hazards. Comput. Civ. Infrastruct. Eng. 2017, 32, 527–545. [Google Scholar] [CrossRef]

	



Dai, W.; Tan, Y. Study on Multi-Scenario Rain-Flood Disturbance Simulation and Resilient Blue-Green Space Optimization in the Pearl River Delta. Buildings 2024, 14, 3797. [Google Scholar] [CrossRef]

	



Khazai, B.; Anhorn, J.; Burton, C.G. Resilience Performance Scorecard: Measuring Urban Disaster Resilience at Multiple Levels of Geography with Case Study Application to Lalitpur, Nepal. Int. J. Disaster Risk Reduct. 2018, 31, 604–616. [Google Scholar] [CrossRef]

	



Patriarca, R.; Falegnami, A.; De Nicola, A.; Villani, M.L.; Paltrinieri, N. Serious Games for Industrial Safety: An Approach for Developing Resilience Early Warning Indicators. Saf. Sci. 2019, 118, 316–331. [Google Scholar] [CrossRef]

	



Fabbricatti, K.; Biancamano, P.F. Circular Economy and Resilience Thinking for Historic Urban Landscape Regeneration: The Case of Torre Annunziata, Naples. Sustainability 2019, 11, 3391. [Google Scholar] [CrossRef]

	



Fakhruddin, B.; Reinen-Hamill, R.; Robertson, R. Extent and Evaluation of Vulnerability for Disaster Risk Reduction of Urban Nuku’alofa, Tonga. Prog. Disaster Sci. 2019, 2, 100017. [Google Scholar] [CrossRef]

	



Orsetti, E.; Tollin, N.; Lehmann, M.; Valderrama, V.A.; Morató, J. Building Resilient Cities: Climate Change and Health Interlinkages in the Planning of Public Spaces. Int. J. Environ. Res. Public Health 2022, 19, 1355. [Google Scholar] [CrossRef]

	



Wardekker, J.A.; de Jong, A.; Knoop, J.M.; van der Sluijs, J.P. Operationalising a Resilience Approach to Adapting an Urban Delta to Uncertain Climate Changes. Technol. Forecast. Soc. Change 2010, 77, 987–998. [Google Scholar] [CrossRef]

	



van Veelen, P.C. Adaptive Planning for Resilient Coastal Waterfronts. A+BE| Archit. Built Environ. 2016, 19, 1–248. [Google Scholar] [CrossRef]

	



Inderberg, T.H.; Eriksen, S.; O’Brien, K.; Sygna, L. (Eds.) Climate Change Adaptation and Development; Routledge: Abingdon, UK, 2014. [Google Scholar]

	



Núñez Collado, J.R.; Wang, H.-H. Slum Upgrading and Climate Change Adaptation and Mitigation: Lessons from Latin America. Cities 2020, 104, 102791. [Google Scholar] [CrossRef]

	



Ma, Y.; Jiang, Y. Ecosystem-Based Adaptation to Address Urbanization and Climate Change Challenges: The Case of China’s Sponge City Initiative. Clim. Policy 2023, 23, 268–284. [Google Scholar] [CrossRef]

	



Yuan, Y.; Zheng, Y.; Zhang, J.; Huang, X.; Shi, J. The Mediating Effect of Urban Water System Climate Resilience in the Impact of Sponge City Pilot Policy on Ecological Welfare. Sci. Rep. 2025, 15, 42249. [Google Scholar] [CrossRef]

	



Rayan, M.; Gruehn, D.; Khayyam, U. Green Infrastructure Indicators to Plan Resilient Urban Settlements in Pakistan: Local Stakeholder’s Perspective. Urban Clim. 2021, 38, 100899. [Google Scholar] [CrossRef]

	



Fu, Q.; Zheng, Z.; Sarker, N.I.; Lv, Y. Combating Urban Heat: Systematic Review of Urban Resilience and Adaptation Strategies. Heliyon 2024, 10, e37001. [Google Scholar] [CrossRef]

	



Eneh, N.E.; Adeniyi, A.O.; Akpuokwe, C.U.; Bakare, S.S.; Titor-Addingi, M.C. Urban Resilience against Environmental Disasters: Comparing Lagos and New York. World J. Adv. Res. Rev. 2024, 21, 1909–1917. [Google Scholar] [CrossRef]

	



Sharifi, A. Co-benefits and synergies between urban climate change mitigation and adaptation measures: A literature review. Sci. Total Environ. 2021, 750, 141642. [Google Scholar] [CrossRef]

	



Pellerey, V.; Torabi Moghadam, S.; Lombardi, P. A Systematic Review of Justice Integration to Climate Resilience: Current Trends and Future Directions. Urban Clim. 2025, 59, 102250. [Google Scholar] [CrossRef]

	



Han, D.; Xia, J.; Wu, D. Ecological Resilience and Urban Health: A Global Analysis of Research Hotspots and Trends in Nature-Based Solutions. Forests 2025, 16, 1305. [Google Scholar] [CrossRef]

	



Ghaderian, M.; Hakimian, P.; Shahab, S. The Trajectory of Water Sensitive Urban Design: Integrating Water Management with Urban Planning and Design. Aust. Plan. 2025, 61, 29–42. [Google Scholar] [CrossRef]

	



Rasoulzadeh Aghdam, S.; Bababeimorad, B.; Ghasemzadeh, B.; Irani, M.; Huovila, A. Social Smart City Research: Interconnections between Participatory Governance, Data Privacy, Artificial Intelligence and Ethical Sustainable Development. Front. Sustain. Cities 2025, 6, 1514040. [Google Scholar] [CrossRef]

	



Ossai, O.; Akukwe, T.; Mba, C.; Ali, A.; Makuapane, L. Exploring Research Productivity and Key Trends in African Urban Renewal Studies: A Bibliometric Approach. Humanit. Soc. Sci. Commun. 2025, 12, 1876. [Google Scholar] [CrossRef]

	



Manyike, J.Z.; Taruvinga, A.; Akinyemi, B.E. Mapping the Research Landscape of Livestock Adaptation to Climate Change: A Bibliometric Review Using Scopus Database (1994–2023). Front. Clim. 2025, 7, 1567674. [Google Scholar] [CrossRef]

	



Sukhontapatipak, C.; Saralamba, C.; Piyapan, P.; Duangta, P.; Klubchum, T.; Sawangproh, W. Global Wildlife Roadkill Research: A Bibliometric Synthesis of Historical Trends, Thematic Gaps, and Future Directions. Urban Ecosyst. 2025, 28, 130. [Google Scholar] [CrossRef]








[image: Sustainability 18 03698 g001] 





Figure 1. PRISMA 2020 flow diagram. 
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Figure 2. Temporal evolution of papers in the analysed period—total number of papers per year (Data source: Web of Science Core Collection/Python-Matplotlib 3.10.7). 






Figure 2. Temporal evolution of papers in the analysed period—total number of papers per year (Data source: Web of Science Core Collection/Python-Matplotlib 3.10.7).



[image: Sustainability 18 03698 g002]







[image: Sustainability 18 03698 g003] 





Figure 3. Temporal evolution of papers: total number of review papers (blue) and article papers (red) (Data source: Web of Science Core Collection/Python-Matplotlib). 






Figure 3. Temporal evolution of papers: total number of review papers (blue) and article papers (red) (Data source: Web of Science Core Collection/Python-Matplotlib).



[image: Sustainability 18 03698 g003]







[image: Sustainability 18 03698 g004] 





Figure 4. Distribution of articles by city according to the names mentioned in the abstracts. 
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Figure 5. Distribution of articles by country according to the names mentioned in the abstracts. 
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Figure 6. Keywords frequency—word cloud (Data source: Web of Science Core Collection/Python-WordCloud 1.9.4). 
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Figure 7. Keyword co-occurrence network (Data source: Web of Science Core Collection/VOSviewer 1.6.20). 
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Figure 8. Number of papers addressing socio-economic sectors (Data source: Web of Science Core Collection/Python-Matplotlib). 
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Figure 9. Publication trends by economic sector in climate change research (Data source: Web of Science Core Collection/Python-Matplotlib). 
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Figure 10. Frequency of terms referring to the main climatic phenomena (Data source: Web of Science Core Collection/Python-Matplotlib). 
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